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Structural Health Monitoring (SHM) is the use of on-site non-destructive sensor 
technology, which analysis of system structural characteristics including structural 
response, to detect structural damage or degradation of some changes. The traditional 
wire-based monitoring methods, which suffer of various problems. These issues 
include the cost of cables, their difficulty of installation, their invasive effect on the 
monitored structure, their vulnerability to mechanical damage, and the high cost of 
maintenance. While wireless monitoring with characteristics of fast and convenient 
installation and maintenance and flexible network topology, which is becoming a 
trend, has broad application prospects.   
In the design of wireless sensor network (WSN) for the application SHM and 
automatic damage detection, five requirements are supposed to be met: low-power, 
low-complexity, multi-hop, computing capability of the cluster and the appropriate 
data rate. But most of the current wireless SHM systems are mainly based on 
single-hop, and the network can only support a small number of nodes. Also the 
current WSN for the application automatic damage detection even less. For the 
realization of multi-hop, low complexity, computing capability of the cluster and low 
power requirements, this thesis will design and implement the corresponding wireless 
sensor nodes and router. The desired features are validated by experiments, including 
relatively high network capacity, low power consumption, and strong computing 
capability of the cluster. In this thesis, the work mainly consists of five parts: 
1) Summarize and analyze the domestic and foreign state of the WSN for SHM. 
Based on the current sensor, proposed the new sensor and router in the design of 
(WSN) for the application SHM and automatic damage detection. 
2) Design and realize wireless routers, including the signal conditioning module, 
data collection and processing module and wireless transmitter module. Improve the 
original wireless sensor nodes, and modular nodes and routes.  
3) Test the performance of the modules of nodes and routers, which are tested by 
used in bridge health monitoring system and framework damage detection system. 
4) Study the best relay selection algorithms of the instantaneous channel state 
and improve the current algorithm. Also, compare the two algorithm performance on 
the outage probability by numerical simulation. 
5) Conclude the work of this thesis and envision the future work. 
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